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^>X^^ R PHASE POLYMERIZATION OF OLEFIN, SOLID CATALYST COMPONENT SUPPLYING DEVICE AND FLUTDIZED BED 
(57)AbstrmcL- 

PROBLEM TO BE SOLVED: To provide a method for performing a vapor phase polymerization of an olefin capable of performing the vapor phase 
porymenzatoon stably for a long period of time without clogging a catalyst supplying nozzle even by supplying a highly active catalyst, aitf hardly 
generating a local reaction in a fluidized bed, and also provide a nozzle for supplying the catalyst and a fluidized bed reactor enabling such vanor nhase 
polymerization of the olefin. 

SOLUTION: This method for performing a vapor phase polymerization of an olefin consisting of supplying the olefin into a fluidized bed reactor 
maintaining P***™* particles containing a solid catalyst component in a fluidized state, is to perform the polymerization of the olefin by brin™* the solid 
catalyst component In contact with a liquid inactive medium and supplying them into the fluidized bed within lOraui after the contact, or suDDlvJne the 
tih CatoJ*^^ 5 * CQmpOIlCm a ^PP 1 * ™S P"t therefor into the fluidized bed, while supplying the inactive medium in the vicinity of the supplying port of 
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[Derailed Description of the Invention] 
[0001] 

(Field of the Invention] This invention relates to the vapor-phase-polyrnerization approach, solid-state 

catalyst component feeder, and fluidized-bed reactor of an olefin. 

[0002] 

[Background of the Invention] polyolefine — the [ periodic table | — using the catalyst containing IV group 
transition metals, generally it is conventionally manufactured by liquid phase polymerization methods, 
such as solution polymerization or a suspension polymerization, for example, LLDPE is usually 
manufactured using the titanium system (Ziegler) catalyst by carrying out copolymerization of ethylene 
and the with a carbon numbers of four or more alpha olefin by the liquid phase polymerization method. 
Moreover, if the metallocene system catalyst studied briskly In recent years is used, the polymerization 
(**) of the olefin can be carried out in high activity, so that catalyst removal actuation can be omitted after 
a polymerization. 

{0003] Moreover, if such polyolefine is manufactured by the vapor-phase-polymerization method, since 
polyolefine can be obtained by the shape of a particle after a polymerization, the particle deposit process 
from a polymerization solution, a particle separation process, etc. become unnecessary and a 
manufacture process can be simplified, it inquires briskly also about the vapor-phase-polymerization 
method of an olefin. 

[0004] The vapor phase polymerization of an olefin is performed by making homogeneity distribute the 
fluidization gas containing the reactant gas (olefin) generally blown from the reactor lower part using the 
fluidized-bed reactor with a gas distributor, holding the particle which consists of a solid-state catalyst 
component and generation polyolefine in the flow condition. 

[0005] Although a solid-state catalyst component is usually conveyed with inert gas and it is supplied in a 
reactor in the above vapor phase polymerizations, if the olefin In the fluid bed contacts the solid-state 
catalyst component supplied in the reactor, it wilf start a reaction in an instant For this reason, the 
porymerization reaction occurred [ near the catalyst feed hopper (nozzle) ], and there was a trouble that a 
nozzle will blockade. 

[0006] Moreover, in a vapor phase polymerization, when a solid-state catalyst component and an olefin 
react rapidly at the time of contact, there is a trouble that a solid-stale catalyst component may break and 
carry out pulverization, or local generation of heat (heat spot) occurs, and polyolefine may form a melting 
lump In the fluid bed. When high activity catalysts, such as a metallocene catalyst, are used especially, it 
is easy to produce such a phenomenon. 

[0007] For this reason, although inert gas concentration In the fluid bed was made high, or catalytic 
activity was reduced and the rapid reaction is controlled, by such approach, there is a trouble of making 
reactor size make it excessive. When this inert gas is furthermore condensation nature under vapor- 
phase-polymerization conditions, in order that control of the inert gas concentration in the fluid bed may 
control the inert gas concentration in the fluid bed rather than may be easy, a part of fluid bed circulating 
gas may have to be extracted out of a system. 

[0006] By the way, if a solid-state catalyst component is slurred and supplied by the inactive medium 
which can be gasified under vapor-phase-polymerization conditions, since the inert gas concentration 
near the catalyst becomes high, the amount of inert gas in the fluid bed can be reduced. However, if a 
solid-state catalyst component is slurred, catalytic activity will tend to become unstable, depending on the 
case, activity falls remarkably, and request activity may not be acquired. Although it is stabilized and it is 
necessary to perform a polymerization, controlling a reaction condition delicately according to fluctuation 
of catalytic activity as catalytic activity is unstable, it may become difficult to carry out stable operation. 
[0009] For this reason, in the vapor phase polymerization of an olefin, it was high activity, and the catalyst 
of fixed activity could be supplied to the fluid bed, without producing lock out of a catalyst supply nozzle, 
and ft was hard to produce local generation of heat in the fluid bed, and an appearance of the nozzle for 
catalyst supply and fkjfdized-bed reactor which enable the vapor-phase-polymerizatlon approach of an 
olefin that it is stabilized for a long period of time, and a vapor phase polymerization can be carried out, 
and supply of such a catalyst was desired. 
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[OOIO] 

[Objects of the Invention] This invention aims at offering the nozzle for catalyst supply and fluidized-bed 
reactor which make possible the vapor-phase-polymerization approach of an olefin that it is hard to 
produce a local reaction, and it is stabilized for a long period of time, and a vapor phase polymerization 
can be carried out in the fluid bed, and the vapor phase polymerization of such an otefin, without 
blockading a catalyst supply nozzle, even if it is made in view of the above conventional techniques and 
supplies a high activity catalyst 
[0011] 

[Summary of the Invention] The polymer particle containing a solid-state catalyst component supplies an 
olefin to the fluidized-bed reactor currently maintained at the flow condition, and faces the vapor-phase- 
polymerization approach of the olefin concerning this invention manufacturing polyolefine by the vapor- 
phase-polymerization reaction. [ whether within the back 10 part to which the solid-state catalyst 
component and the Hquefied inactive medium were contacted, a fluidized-bed reactor is supplied and the 
polymerization reaction of an olefin is performed, and ] Or it is characterized by supplying a solid-state 
catalyst component to a fluidized-bed reactor from a feed hopper, and performing the polymerization 
reaction of an olefin, supplying an inactive medium near the feed hopper of a solid-state catalyst 
component 

[0012] In order to supply an inactive medium near the feed hopper of a solid-state catalyst component as 
mentioned above, while supplying a solid-state catalyst component to a fluidized-bed reactor from the 
inner-tube nozzle of multiplex tubing, supplying an inactive medium to a fluidized-bed reactor from the 
outer-tube nozzle of multiplex tubing and supplying a solid-state catalyst component to a fluidized-bed 
reactor through a catalyst supply pipe, an inactive medium may be supplied to the point of this catalyst 
suppty pipe from an Inactive medium supply pipe. 

[0013] Thus, in case an inactive medium is supplied, inactive media may be any of gas, a liquid, or Myst. 
Moreover, a solid-state catalyst component is usually supplied through a catalyst supply pipe by making 
Inert gas into carrier gas. 

[0014] The solid-state catatyst component feeder concerning this invention is for supplying the solid-state 
catalyst component for olefin polymerization to the fluidized-bed reactor for carrying out the vapor phase 
polymerization of the olefin gas. and it is characterized by having established the inactive medium feed . 
hopper near [ said ] the catalyst feed hopper, and constituting so that an inactive medium may be 
supplied in a fluidized-bed reactor with a solid-state catalyst component while it establishes a catalyst 
feed hopper to the peripheral wall of said fluidized-bed reactor. 

[0015] Two or more inactive medium feed hoppers may be established around the catalyst feed hopper. 
While a catalyst supply nozzle is arranged by the catalyst feed hopper, the inactive medium supply nozzle 
is arranged by the Inactive medium feed hopper. 

[0016] Moreover, while the solid-state catalyst component feeder concerning this invention establishes a 
catalyst feed hopper to the peripheral wall of a fluidized-bed reactor, It arranges a multiplex pipe nozzle in 
said catalyst feed hopper, and the solid-state catalyst component may consist Of inner-tube nozzles of 
this multiplex pipe nozzle so that an outer-tube nozzle to an inactive medium may be supplied. 
[0017] It is desirable to be constituted by turns so that it may apply to the maximum Inner-tube nozzle 
from the outermost pipe nozzle of the above-mentioned multiplex pipe nozzle and may become an 
inactive medium supply nozzle and a catalyst supply nozzle, respectively. 

[0018] You may be constituted so that the apical surface of a catalyst supply nozzle and the apical 
surface of an inactive medium supply nozzle may serve as abbreviation identitas, the apical surface of a 
catalyst supply nozzle may be constituted so that it may project from the apical surface of an inactive 
medium supply nozzle, and the apical surface of a catalyst supply nozzle may consist of multiplex pipe 
nozzles so that it may be located inside the apical surface of an inactive medium supply nozzle. 
[0019] The fluidized-bed reactor concerning this invention is characterized by having the above solid-state 
catalyst component feeders. 
[0020] 

[Detailed Description of the Invention] Hereafter, the vapor-phase-polymerization approach, the nozzle for 
catalyst supply, and fluidized-bed reactor of the olefin concerning this invention are explained concretely. 
[0021] In addition, in this invention, the word of a "polymerization" may be used in the semantics which 
included not only homopolymerization but copolymerization, and the word of a "polymer" may be used in 
the semantics which included not only a homopolymer but the copolymer. 

[0022] In vapor-phase-polymerization method this invention of an olefin, the polymer particle containing a 
solid-state catalyst component supplies an olefin to the fluidized-bed reactor currently maintained at the 
flow condition, It faces manufacturing polyolefine by the vapor-phase-polymerization reaction, and it 
supplies by approach which mentions a solid-state catalyst component and an inactive medium later, and 
the polymerization reaction of an olefin Is performed. 

[0023] It explains briefly, referring to drawing 1 about the vapor-phase-polymerization process of a 
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general olefin first. An olefin is continuously blown into a reactor 1 through the gas distributors 3, such as 
a perforated plate, from the fluidization gas supply opening 2 of fluidized-bed reactor 1 pars basilaris 
ossla occipitalis by the gas blower 7, the solid-state catalyst component supplied by this in the reactor 1 
from the catalyst feed hopper 10 is held in the flow condition, and the fluid bed (system of reaction) Is 
formed, 

[0024] The olefin consumed by the polymerization can be supplied from the location of arbitration, for 
example, Is usually supplied by the gas through Rhine 6. The above-mentioned copolymerjzation can 
also be performed to the bottom of existence of molecular weight modifiers, such as hydrogen, if needed, 
and can be supplied from the location 8 of arbitration, for example, Rhine. 

[0025] The polyolefine particle generated in the fluid bed is extracted continuously or intermittently from 
the polyolefine recovery opening 4. The gas discharged from the gas exhaust 5 of the reactor 1 above 
upper parts on the other hand contains an unreacted olefin, inert gas, etc,, and circulates from a 
circulation line 6 to a reactor 1 through the gas blower 7. In this case, after removing the heat of 
polymerization of an exhaust gas by the heat exchanger 9 arranged on the lower stream of a river of a 
blower 7, it is desirable to circulate a reactor 1 and it can also heat the new olefin supplied to the 
circulation line 6 from Rhine 6 using this heat of polymerization. 

[0026] It faces carrying out the polymerization of the olefin by the gaseous phase as mentioned above, 
and mean particle diameter is desirable about 5-300 micrometers as a catalyst, and an about 10-150- 
micrometer solid-state catalyst component is used. About this catalyst and olefin, a detail is mentioned 
later. 

[0027] As an inactive medium used by this invention, it Is inactive in olefin polymerization, ynd saturated 
aliphatic hydrocarbon, such as inert gas, such as nitrogen, an argon, and neon, methane, ethane, a 
propane, butane, an isobutane, a pentane, an isopentane, a hexane. an isohexane. and a cyclohexane, 
can specifically be used for the bottom of a vapor-phase-polymerizatlon condition that whrtls necessary 
is just what i$ a gas. It can also use combining these. 

[0028] In this Invention, such an inactive medium and a solid-state catalyst component are supplied as 
follows, and the polymerization reaction of an olefin is performed, 

(1) Within the back 10 part to which the solid-state catalyst component and the liquefied inactive medium 
were contacted, supply a fluidized-bed reactor and perform the polymerization reaction of sn olefin. 

(2) Supplying an inactive medium near the feed hopper of a solid-state catalyst compone^, supply a 
solid-state catalyst component to a fluidized-bed reactor from a feed hopper, and perform tiie 
polymerization reaction of an olefin. 

{0029] In the above (1), a solid-state catalyst component is supplied in a reactor by the slurry of an 
Inactive medium, the solid-state catalyst component and the liquefied inactive medium wes^pontacted — 
back — supplying a reactor within 30 seconds preferably especially less than 5 minutes, although the 
reactor is supplied within 10 minutes — it is desirable. 

[0030] As for slurry temperature, it is preferably desirable to keep it desirable at about 5-3^ degrees C 
especially -10-40 degrees C -20-50 degrees C. As long as it can supply by such contact time, the slurry is 
prepared beforehand, and this slurry may be supplied to a catalyst supply line, and a liquefied inactive 
medium may be supplied to for example, a catalyst supply line, and a solid-state catalyst component and 
a liquefied inactive medium may be contacted in Rhine. 

[0031] Thus, when supplying a solid-state catalyst component as a slurry of an inactive medium, as an 
inactive medium, also while illustrating above, saturated aliphatic hydrocarbon, such as an isobutane, 
butane, a pentane, an isopentane, a hexane, an isohexane, and a cydohexane, is used, and an 
Isobutane, an isopentane, etc. are especially used preferably. You may use combining these. 
[0032] It is desirable to use preferably 2 -500kg per 1kg of solid-state catalyst components of inactive 
media in the amount of 20-200kg in the above (1). If a solid-state catalyst component and an inactive 
medium are supplied to the bottom of the above contact conditions at a fluidized-bed reactor, a solid-state 
catalyst component can be supplied to the fluid bed, and the local reaction in the fluid bed can control, 
without the catalyst engine performance falling, and the amount of inert gas can be reduced. 
[0033] In the supply approach of the above (2), in order to supply an Inactive medium near the feed 
hopper of a solid-state catalyst component, while supplying a solid-state catalyst component to a 
fluidized-bed reactor through a catalyst supply pipe, an inactive medium can be supplied to the point of 
this catalyst supply pipe from an inactive medium supply pipe. 

[0034] Thus, it is desirable to face to supply a solid-state catalyst component and an inactive medium 
feed hopper, and to supply an Inactive medium so that the point of contact of the solid-state catalyst 
component supplied in a reactor from a catalyst feed hopper and reactant gas (olefin) may be 
surrounded, 

[0035] As specifically shown in drawing 2 , a solid-state catatyst component is supplied in a fluidized-bed 
reactor through the catalyst supply pipe (nozzle) 10, and an inactive medium is made to blow off from the 
inactive medium supply pipe (nozzle) 11 En which it was prepared near the upper part of the catalyst 
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supply pipe 10, and can be supplied- 

[0036] Moreover, in about ten catalyst supply nozzle, two or more Inactive medium supply nozzles may 
be prepared, and an inactive medium may be made to blow off from trie inactive medium supply nozzles 
11a and 11b prepared near the lower part near the upper part of the catalyst supply nozzle 10 for it, as 
shown in drawing 3 . 

[0037] As for an Inactive medium supply nozzle tip, in the above, it is desirable to be located at the less 
than 10cm of the tips Of a catalyst supply nozzle. As for especially the bore (D1) of the catalyst supply 
nozzle 10, it is desirable that It is usually l-50mm although not limited, and it is 3-25mm preferably. 
[0038] Although especially the bone (DO) of theinactive medium supply nozzle 11 (or 1 la, 11b) is not 
limited, either, it is desirable that it is DO/about 1= 1 .5 to three D» moreover, the ratio of the cross section 
(S1 ) of the catalyst supply nozzle 10, and the cross section (50) of the inactive medium supply nozzle 1 1 
(11a+1 1b) - it is desirable that it is S0/S1^2.25-9. 

[0039] Moreover, in the supply approach of (2). in order to supply an inactive medium near the feed 
hopper of a solid-state catalyst component a solid-state catalyst component may be supplied to a 
fluidlzed-bed reactor from the inner-tube nozzle of multiplex tubing, and an inactive medium may be 
supplied to a fluidkeoVbed reactor from the out&r-tube nozzle of multiplex tubing. 
[0040] Although multiplex tubing may be how mahy-fold tubing as long as it takes the outermost pipe 
nozzle inactive medium supply nozzle 11, it is desirable to use each pipe nozzle from the outermost 
tubing to the direction of an inner tube as an inactive medium supply nozzle and a catalyst supply nozzle 
by turns one by one. , 

[0041] With the nozzle of the double pipe structure shown in drawing 4 , a solid-state catalyst component 
is supplied from the inner-tube nozzle 10, and an inactive medium is supplied from the outer-tube nozzle 
11. As shown in drawing 4 , in a multiplex pipe nozzle The apical surface of a catalyst supply nozzle 
(inner tube), May be equal to the apical surface ^of an inactive medium supply (outer tube) nozzle in 
abbreviation identitas. As shown in drawing 5 , the apical surface of the catalyst supply nozzle (inner 
tube) 1 0 may project rather than the apical surface of the inactive medium supply (outer tube) nozzle 11, 
and as shown in drawing 6 , the apical surface of the inactive medium supply (outer tube) nozzle 11 may 
project rather than the apical surface of the catalyst supply nozzle (Inner tube) 10. 
[0042] As for gap (L) of the apical surface by this protrusion. In drawing 5 and drawing 6 , it is desirable 
that it is about 1- 0.2 to three ratio of length to diameter to the bore (D1) of the catalyst supply nozzle 10. 
[0043] It is desirable that it is usually 1-50mm although especially the bore (D1) of the catalyst supply 
nozzle 10 is not limited with the nozzle of double pipe structure, and it is 3-25mm preferably. 
[0044] Moreover, as for the area ratios S0/S1 of the catalyst supply nozzle 10 and the inactive medium 
supply nozzle 11, with the nozzle of multiplex tubing structure, it Is desirable that it is 2.25-9 like the 
above. 

[0045] In case an inactive medium is supplied near the feed hopper of a solid-state catalyst component by 
the approach of the above (2), as an inactive medium, nitrogen, an isobutane, the isopentane of such 
combination being used preferably and these being supplied by the Myst-gas mixed phase, etc are 
desirable also among the above. 

[0046] such an inactive medium — per 1 kg of solid-state catalyst components — 30-100Nm3 — it Is 
preferably desirable 3 and to supply 40-60Nm in the amount of 3 preferably especially from the Inactive 
medium supply pipe 1 1 (or sum total of 1 1a and 11b) 35-e0Nm. 

[0047] Moreover, In the approach of the above (2), supply of the solid-state catalyst component from the 
catalyst supply pipe 10 is usually performed considering inert gas as carrier gas. the Inert gas as this 
carrier gas — per 1kg of solid-state catalyst components — 1-50Nm3 — desirable — 5-35 Nm3 — 8-20Nm is 
especially supplied from the catalyst supply pipe 10 in the amount of 3 preferably. 
[0048] Among the above (2), it is desirable to use a multiplex pipe nozzle and it is desirable to use the 
nozzle of the double pipe structure shown especially in drawing 5 . If an inactive medium is supplied by 
the multiplex pipe nozzle as a catalyst supply nozzle is surrounded, the local polymerization reaction of 
the olefin near the catalyst supply nozzle can be prevented, and lock out of a catalyst supply nozzle can 
be prevented especially effectively. 

[0049] In the vapor phase polymerization performed while supplying a solid-state catalyst component and 
an inactive medium as mentioned above, the alpha olefin of the carbon numbers 2-18, such as ethylene, 
a propylene, 1-butene, 1-pentene, 1-hexene 4 4-methyM-pentene, 1 -octane, and 1-decene, and the 
cycloolefin of carbon numbers 2-18 can be concretely used as an olefin. Homopolymerization of these 
may be carried out and they may carry out copolymerization. 

[0050] Moreover, copolymerization of other polymerization nature monomers can be earned out if needed 
with an olefin, for example, copotymerization of the aldehydes, such as acetylene, such as disconjugate 
polyene, such as conjugated diene [ r such as vinyl mold monomers, such as styrene, a vinyl chloride, 
vinyl acetate, acrylic-acid vinyl a methyl methacrylate tetraftuoroethylene, vinyl ether, and acrylonftrile, a 
butadiene, and an isoprene ], 1 , 4-hexadiene, dicydopentadiene, and 5-viny!-2-nort»ornene. acetylene. 
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and methylacetylene, and formaldehyde, can be carried out 

{0051] although a polymerization changes with the class of olefin and a copolymerization rate, fluidization 
gas linear velocity, etc. - usually - polymerization temperature — 50-120 degrees C — desirable — within 
the limits of 60-1 00 degrees C — the polymerization preassure force — ordinary pressure - 100kg/cm2 is 
preferably performed within the limits of ordinary pressure ^50 kg/cm2. fluidization gas — usually — 0.4 - 
1.5 m/sec ~ desirable — 0.6 - 1.2 m/sec It blows in with the linear velocity of extent 
[0052} A polymerization can also be performed in two or more steps where reaction conditions differ. The 
molecular weight of the polydlefine obtained can be adjusted by controlling the amount of the hydrogen 
(molecular weight modifier) used again by changing polymerization conditions, such as polymerization 
temperature. Moreover, although a polymerization can be performed also in which approach of a batch 
process, half-continuous system, and continuous system, it is desirable to carry out using a continuous 
system fluid bed vapor-phase-polymerization machine. 

[0053] Although it can carry out in this invention, using widely a catalyst well-known as catalysts for olefin 
polymerization, such as a Ziegler type titanium system catalyst and the Philip mold chrome oxide catalyst, 
as a solid-state catalyst component, It Is desirable to use these metadocene system catalyst of especially 
high activity [ strike]. 

[0054] The metallocene system catalyst preferably used in this invention the [ for example, / [A] periodic 
table ] — the metallocene compound of the transition metals chosen from an iVB group — And [B] (B-1) 
Organic aluminum oxy compound (B-2), organoaluminium compound, It reaches (B-3). At least one sort 
of compounds chosen from the compound which reacts with a metallocene compound [A] and forms an 
ion pair are contacted to a particle-like carrier compound, and it is used as a solid-state catalyst 
component 

[0055] The above-mentioned metallocene compound [A] is a degree type (I) concretely. It is shown. 
Mbr — (i) (M is transition metals chosen from Zr, Ti, Hf, V, Nb, Ta, and Qt among a formula) L other than 
the Ifgand whfch L is a ligand configurated In transition metals, and at least one L Is a Ifgand which has a 
cyclopentadienyl frame, and has a cyclopentadieny] frame it is a hydrogen atom, a halogen atom, the 
hydrocarbon group of carbon numbers 1-12, an alkoxy group, an aryloxy radical, a trialkylsilyJ group, or 
S03 R group (hydrocarbon group of the carbon numbers 1-a in which R may have substituents, such as 
a halogen, here), and x is the valence of transition metals. 

As a ligand which has a cyclopentadienyl frame For example, a cyclopentadienyl group, a 
methylcycJopentadienyl radical, A dimethylcydopentadienyl radical, a trimethylcyclopentadienyl radical, A 
tetramethylcyclopentadienyl radical, a pentamethylcycTopentadienyl group, Ar. ethylcyclopentadienyl 
radical a methylethyl cyclopentadienyl group, A propyl cyclopentadieny I radical, a rnethylpropyl 
cyclopentadienyl group, A butyJcyclopentadrenyl radical, a methylbutyl cyclopsntadienyl group, Alkylatfon 
cyclopentadienyl groups, such as a hexyl cyclopentadienyl group, or an indenyt group, 4, 5 and 6, a 7- 
letrahydro indenyl group, a fluorenyl group, etc. can be illustrated. These radicals may be permuted by 
the halogen atom, the trialkylsilyl group, etc 

[0056] Especially in these, an slkylation cyclopentadienyl group is desirable. As llgands other than the 
ligand which has a cyclopentadienyl frame, concretely as a halogen A fluorine, chlorine, a bromine, 
iodine, etc. are mentioned. As a hydrocarbon group of carbon numbers 1-12 Afkyl groups, such as a 
methyl group, an ethyl group, a propyl group, an isopropyl group, and butyl, Cycloalkyl radicals, such as a 
cyclopentylic group and a cyclohexyl radical, a phenyl group, Aralkyl radicals, such as aryl groups, such 
as a tolyl group, benzyl, and a neo fill radical, etc. are mentioned. As an alkoxy group A methoxy group, 
an ethoxy radical, a butoxy radical, etc. are mentioned, as an aryloxy radical, a phenoxy group eta. is 
mentioned and a p-toluene sulfonate group, a methane sulfonate group, a trifluoromethane sulfonate 
group, etc. are mentioned as S03 R group. 

[0057] When the compound expressed with the above-mentioned general formula contains two or more 
radicals which have a cyclopentadienyl frame, the radicals whfch have two cyclopentadienyl frames 
among those may be combined through permutation silylene radicals, such as permutation alkylene 
groups, such as alkylene groups, such as ethylene and a propylene, fsopropylidene, and 
diphenylmethylene, a silylene radical or a dimethyl silylene radical, a diphenyl silylene radical, and a 
methylphenyl silylene radical, etc 

[005BJ Two or more sorts of metallocene compounds [A] can be combined, and can also be used. The 
organic aluminum oxy compound used by this invention (B-1) may be an organic aluminum oxy 
compound of benzene insolubility which may be aluminoxane of well-known benzene fusibility, and Is 
conventionally indicated by JP.2-27687,A. 

[0059] In this invention, two or more sorts can also be used combining an organic aluminum oxy 
compound (B-1). The organoaluminium compound (B-2) used by this invention is for example, the 
following general formula (i). It Is shown. 

[0060] RlnAIX3-n — (i) (R1 is the hydrocarbon group of carbon numbers 1-12 among a formula (i), X is a 
halogen atom or a hydrogen atom, and n is 1-3.) 
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The above-mentioned general formula (i) It sets and is R1. it is the hydrocarbon group, for example, the 
alkyl group, cycloalkyl radical, or aryl group of carbon numbers 1-12, and, specifically, they are a methyl 
group, an ethyl group, n-propyl group, an isopropyl group, an isobutyl radical, a pentyl radical, a hexyl 
group, an octyl radical, a cyclopentylic group, a cyclohexyl radical, a phenyl group, a tolyl group, etc. 
[0061] R1nAIY3-n - (ii) (R1 is the same as that of the above (i)) Y Two -OR, 33 -OSiR(s), 42 -OAIR(s)- 52 
NR(s), - It is 63 Slft{s) or 62 -N(R7) AiR(s), and n is 1-2. R2, R3, R4, and RS A methyl group, an eihyi 
group, an isopropyl group, an isobutyl radical, a cyclohexyl radical, a phenyl group, etc. - it is - R5 — a 
hydrogen atom, a methyl group, an ethyl group, an isopropyl group, a phenyl group, a trimethytsilyl 
radical, etc. - it Is - R6 And R7 They are a methyl group, an ethyl group, etc. 

As a compound (B-3) which reacts with said metallocene compound [A] used by this Invention, and forms 
an Fon pair, the Lewis acid, tonicity compound, and carborane compound which were indicated by JP.1- 

501950A JP.1-502036A JP.3-179005A JP.3-1 79006, A, JP.3-207703A JP.3-207704A the EP^A - 
0466651 [ No, ] official report etc can be mentioned. 

[0062] as Lewis acid — triphenyl boron, tris (4-fluoro phenyl) boron, tris (p-tolyl) boron, tris (o-tolyl) boron, 
tris (3, 5-dimethylphenyl) boron, tris (pentafluorophenyl) boron, MgCI2 and aluminum 203, and SI02- 
aluminum 203 etc. — it can mention. 

[0063] As an tonicity compound, triphenylcarbenjumtetraKfS(pentafluorophenyl)borate, Tori n-butyl 
ammonium tetrakis (pentafluorophenyl) borate, N, and N-dimethyl anilinium tetrakis (pentafluoro phenyl) 
borate, ferro SENIUMU tetrapod (pentaftuorophenyl) borate, etc. can be mentioned. 
[0064] As a carborane compound, dodecaborane, 1-KARUBA undeca borane, bfs-n-butyl ammonium (1- 
KARUBE dodeca) borate. Tori n-butyl ammonium (7, 8-JlKARUBA undeca) borate, Tori n-butyl 
ammonium (trideca hydride-7-KARUHA undeca) borate, etc. can be mentioned. 

[0065] Two or more sorts of these can be combined, and can also be used the components (B-1) above 
as a cocatatyst component [B] in this invention — and (B-2) (B-3) ^ from - at least one sort of compounds 
chosen are used, and it can also use, combining these suitably, among these — also coming out — as a 
cocatalyst component [B] - at least (B-2) - or (B-3) using is desirable. 

[0066] As for a solid-state catalyst component, it is desirable to contact the above catalyst components to 
a particle-like carrier compound, and to use them as a support support mold catalyst (solid-state catalyst 
component). As a carrier compound, 20-200-micrometer granularity or a particle-like solid-state is used 
preferably the particle size of 10-300 micrometers. The specific surface area of this support is usually 50- 
1000m2/g, and; as for pore volume, it Is desirable that it is 0.3~2.5cm3/g. 

[0067] As such support, a porosity inorganic oxide is used preferably. Specifically Si02, aluminum203. 
MgO, Such mixture, such as Zr02, T102, and B-2s 03. CaO, ZnO, BaO, and Th02. For example, Si02- 
MgO, Si02-aluminum 203 5iO2-Ti02, Si02-V205. SiQ2~Cr 203, Si02-Ti02-MgO, etc. are used. Jn 
these, what uses Si02 and/or aluminum 203 as a principal component is desirable. 
[00GB] In the above-mentioned Inorganic oxide, carbonates, such as little Na2C03, K2C03, 0aCO3 and 
MgC03, Na2S04, aluminum2(SCM) 3, BaS04, KN03, Mg (N03)2 and aluminum (N03)3, Na20, K20. 
and Li20. the sulfate, the nitrate, and the oxide component may contain. 

[0069] Moreover, the polymer or copolymer generated considering the polymer which can also use an 
organic compound as support, for example, is generated considering the alpha olefin of the carbon 
numbers 2-14, such as ethylene, a propylene, 1-butene, and 4-methyM-pentene, as a principal 
component (**) or a vinyl cyclohexane, and styrene as a principal component can be used. 
[0070] -50-150 degrees C of contact of support and each above-mentioned component are usually -20- 
120 degrees C in temperature preferably, and this contact with desirable carrying out preferably for 10 
minutes to 25 hours for 1 minute to 50 hours can also be performed in an Inert hydrocarbon solvent 
[0071] The solid-state catalyst component prepared as mentioned above Per 1g of support and a 
metallocene compound [A] are the amounts of 10-5 - 2x10-4 gram atom preferably as transition-metals 
atoms 5x10-6 to 5x10 to 4 gram atom. A component [B] Being preferably supported with the amount of 
2x10-3 - 2x10-2 gram atom as an aluminum atom or a boron atom per 1g of support 10-3 to 5x10 to 2 
gram atom carries out ** better, it is, and It is *\ 

[0072] Furthermore, by this Invention, after **** carries out procuring of the olefin to this solid-state 
catalyst component and remaining as it is and using the above solid-state catalyst components for a 
polymerization forms a procuring catalyst, it can also use. 

[0073] the above metallocene system solid-state catalyst components (or the procuring catalyst) — 
transition metals/liter (polymerization volume) - it is — usually — 10*3 gram atom / [ 10-6 - ] liter — It is 
desirable to be preferably used in the amount of 10-4 gram atom / [ 10-7 - ] liter extent 
[0074] moreover, the aluminum in a component [ as opposed to / although it is not necessary to use even 
if it uses a component [B], when using a precuring catalyst / the transition metals in a polymerization 
system ] [B] or the atomic ratio (aluminum, or B/transition metals) of boron — 5-300 - desirable — 10-200 - 
- it can use if needed in the amount set to 15-150 still more preferably. 

[0075] The solid-state catalyst component feeder concerning a solid-state catalyst component feeder and 
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fluidized-bed reactor this invention is for supplying the solid-state catalyst component for olefin 
polymerization to the fluidized-bed reactor for carrying out the vapor phase polymerization of the olefin 
gas, and it is characterized by having established the inactive medium feed hopper near the catalyst feed 
hopper, and constituting so that an Inactive medium may be supplied in a fluidized-bed reactor with a 
solid-state catalyst component white it establishes a catalyst feed hopper to the peripheral wall of a 
fluidized-bed reactor. Two or more inactive medium teed hoppers may be established around the cataiyst 
feed hopper. 

[0076] While a catalyst supply nozzle is arranged by the catalyst feed hopper, the inactive medium supply 
nozzle is arranged by the inactive medium feed hopper The catalyst supply nozzle 10 arranged in 
drawing 2 in this way and the inactive medium supply nozzle 11 are shown. 

[0077} The mode by which two inactive medium feed hoppers are established around the catalyst feed 
hopper is shown in drawing^ . An inactive medium is made to blow off from the inactive medium supply 
nozzles 1 1a and 11b prepared near the lower part near the upper part of the catalyst supply nozzle 10 in 
drawing 3 . 

[0078] As for inactive medium supply nozzle 11 tip, in the above, it is desirable to be located at less than 
10cm of catalyst supply nozzle 10 tips. As for especially the bore (D1) of the catalyst supply nozzle 10, it 
is desirable that it is usually 1-S0mm although not limited, and it is 3-25mm preferably. 
[0079] Although especially the bore (DO) of the inactive medium supply nozzle 11 (or 11a, 11b) is not 
limited, either, it b desirable that it is DO/about 1= 1.5 to three D. moreover, the ratio of the cross section 
(S1 > of the catalyst supply nozzle 10, and the cross section (SO) of the Inactive medium suppfy nozzle 1 1 
(1 1a+11b) - It is desirable that it is S0/S1 =2.25-9. 

[0080] Moreover, white the solid-state catalyst component feeder concerning this invention, establishes a 

catalyst feed hopper to the peripheral wall of a fluidized-bed reactor, it arranges a multiplex pipe nozzle in 

said catalyst feed hopper, and the solid-state catalyst component may consist of inner-tube nozzles of 

this multiplex pipe nozzle so that an outer-tube nozzle to an inactive medium may be supplied. 

[0081] As for the above multiplex pipe nozzles. It is desirable to be constituted by turns so that you may 

be an inactive medium supply nozzle, then how many-fold tubing, the outermost pipe nozzle may tus ^ 

applied to the maximum inner-tube nozzle from the outermost pipe nozzle of a multiplex pipe nozz& and 

it may become an inactive medium supply nozzle and a catalyst supply nozzle, respectively. 

[0062] The multiplex pipe nozzle arranged by the catalyst feed hopper shows the mode at the tlm ^ of 

being double pipe structure to drawing 4 . Among drawino 4 , an inner tube 10 is a catalyst supply ?ozzIq, 

and an outer tube 11 is an inactive medium supply nozzle. 

[0083] You may consist of multiplex pipe nozzles so that the apical surface of the catalyst supply r r;zzJe 
10 and .the apical surface of the inactive medium supply nozzle 1 1 may serve as abbreviation tder^tas 
(refer to drawing ^ ). As shown in drawing 5 . the apical surface of the catalyst supply nozzle 10 mr.y be 
constituted so that it may project from the apical surface of the Inactive medium supply nozzle 1 1 . 
Moreover, as shown in drawin_g_6 . the apical surface of the catalyst supply nozzle 10 may be constituted 
so that it may be located inside the apical surface of the inactive medium supply nozzle 1 1 . 
[0084] Thus, when the apical surface of the catalyst supply nozzle 10 and the apical surface of tht 
inactive medium supply nozzle 1 1 have shifted, it shifts and this thing [ that it is about 1= 0.2 to three ratio 
of length to diameter to the nozzle bore (D1) of the catalyst supply nozzle 10 ] of (L) is desirable. 
[0085] In the nozzle for catalyst supply of the above double pipe structures, although especially tha 
nozzle bore (D1) of the catalyst supply pipe 10 is not limited, it is desirable that it is usually 1-50mn7, and 
is 3-25mm preferably. 

[0086] Moreover, it is desirable that It ts nozzle area ratio S0/S 1=2. 25-9 of the catalyst supply nozzle 10 
and the Inactive medium supply nozzle 11. The fluidized-bed reactor concerning this invention is 
characterized by having the above solid-state catalyst component feeders. Except having a solid-state 
catalyst component feeder, this fluidized-bed reactor is the same as a welt-known flufdlzed-bed reactor, 
for example, should just have the configuration as shown in drawing 1 . 

[0087] If the vapor phase polymerization of an olefin is performed in the fluidized-bed reactor which has 
such a solid-state catalyst component feeder, even if it is a high activity catalyst, it is hard to produce 
nozzle plugging of a catalyst supply pipe, and it Es stabilized for a long period of time, and the vapor 
phase polymerization of an olefin can be performed. 
[0088] 

[Effect of the Invention] Without according to this invention, blockading a catalyst supply nozzle, even if it 
faces carrying out the polymerization of the olefin by the gaseous phase and supplies a high activity 
catalyst, in the fluid bed, it is hard to produce a local reaction and can operate by being stabilized for a 
Jong period of time. 

[0089] tf the solid-state catalyst component feeder and fluidized-bed reactor concerning this invention are 

used, the vapor phase polymerization of such an olefin can be performed easily. 

[0090] 
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[Example] Next, although an example explains this invention concretely, this invention is not limited to 
these examples. 
[0091 J 

[Example 1] For the solid-state catalyst component which made the silica support methyl aluminoxane 
and screw (1, 3-n-butyl methylcyclopentadienyl) zirconium dichloride Copolymerization of ethylene and 
the 1-hexene is carried out using the catalyst to which precurlng of the ethylene was carried out Melt flow 
rate (1238; 190 degrees C of MFR-ASTM D) the bottom of 2.16kg load - 0.1 Sg MO minutes - it is - a 
consistency - 0.924 g/cm3 it is - bulk density (J IS K6721) - 0.45 g/cm3 it is - ethylene and 1-hexene 
copolymer were manufactured in the amount of 500 kg/hr. 

[0092] By the catalyst supply nozzle (solid-state catalyst component feeder) of the double pipe structure 
shown in drawing 3 , 1 iNm was supplied with the nitrogen gas of the amount of 3Jhr from the inner tube 
by having made the solid-state catalyst component of the amount of 0,1 kg/hr into carrier gas, and 5Nm of 
nitrogen gas which contains i-isopentane of the amount of 1 5 kg/hr as Myst from an outer tube was 
supplied in the amount of 3/hr. 

[0093] Continuous running of the above-mentioned polymerization could be carried out for six months, 
and adhesion of a polymer in a reactor wall and generation of a massive polymer were not accepted in 
the meantime. 
[0094] ^ 

[The example 1 of a comparison] In the example 1, when only supply of the solid-state catalyst 
component from an inner tube and carrier gas was performed and the same polymerization as an 
example f was carried out, without supplying inert gas from the outer tube of a catalyst Supply nozzle, 
plugging was produced for the catalyst supply nozzle in about 12 hours. 
[0095] - 

[Example^] In the example 1, ethylene and 1-hexene copolymer were manufactured like the example 1 
except having changed the supply approach of a catalyst 

[0096] Using the catalyst supply nozzle of single tubing structure, the above-mentioned procuring catalyst 
was suspended in i-pentane. and feed was carried out to the fluidized-bed reactor. The amount of supply 
of a solid-state catalyst component was 0.1 kg/hr T and the amount of supply of i-pentane was 15 kg/hr, 
[0097] In this approach, the contact time (suspension time amount} of a precuring catalyst and i-pentane 
was aboirf 1 minute. Continuous running of the above-mentioned polymerization could be carried out for 
six months' and adhesion of a polymer in a reactor wall and generation of a massive polymer were not 
accepted in the meantime. 
[0098] - f 

[The exartiple 2 of a comparison] In the example 2, except having changed the contact time (suspension 
time amofiht) or a precuring catalyst and i-pentane in 20 minutes, when the polymerization was carried 
out like the example 2, it became unstable by operation of about 8 hours, and operation was suspended, 
[0099] If the Interior of a reactor is observed, a massive polymer will occur, and a distributor Is got 
blocked, it has become feeling, and many sheet-like polymers had adhered to the reactor wall etc. further. 

s 

CLAIMS _=_====____« D =_ ra _____,_____ 

(Claim(s)r " 

[Claim 1] The vapor- phase-polymerization approach of the olefin characterized by for the polymer particle 
containing' a solid-state catalyst component supplying an olefin to the fluidized-bed reactor currently 
maintained at the flow condition, facing manufacturing poly define by the vapor-phase-polymerization 
reaction, supplying a fluidized-bed reactor within the back 10 part to which the solid-state catalyst 
component and the liquefied inactive medium were contacted, and performing the polymerization reaction 
of an olefin. 

[Claim 2] The vapor-phase-polymerization approach of the olefin characterized by supplying a solid-state 
catalyst component to a fluidized-bed reactor from a feed hopper, and performing the polymerization 
reaction of an olefin while an olefin is supplied to the fluidized-bed reactor currently maintained at the flow 
condition/and the polymer particle containing a solid-state catalyst component faces manufacturing 
polyotefine and supplies an inactive medium near the feed hopper of a solid-state catalyst component by 
the vapor- phase-polymerization reaction. 

[Claim 3] The vapor-phase-poJymerization approach of the olefin according to claim 2 characterized by 
supplying a solid-state catalyst component to a fluklized-bed reactor from the Inner-tube nozzle of 
multiplex tubing, supplying an inactive medium to a fluidized-bed reactor from the outer-tube nozzle of 
multiplex tubing, and supplying an inactive medium near the feed hopper of a solid-state catalyst 
component 

[Claim 4] The vapor-phase-polymerizatlon approach of the olefin according to claim 2 characterized by 
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supplying ah inactive medium to the point of this catalyst supply pipe from an inactive medium supply 
pipe, and supplying an inactive medium to it near the feed hopper of a solid-state catalyst component 
while supplying a solid-state catalyst component to a nuidized-bed reactor through a catalyst supply pipe. 
[Claim 5] An inactive medium is the vapor-phase-polymerization approach of the olefin according to claim 
2 to 4 characterized by being gas> a liquid, or Myst 

[Claim 6] The vapor-phase-polymerization approach of the olefin according to claim 2 to 4 characterized 
by supplying a solid-state catalyst component through a catalyst supply pipe by making inert gas into 
carrier gas. 

[Claim 7] The solid-state catalyst component feeder which is a solid-state catalyst component feeder for 

supplying the solid-state catalyst component for olefin polymerization to the fluidized-bed reactor for 

carrying out the vapor phase polymerization of the olefin gas, and is characterized by having established 

the inactive medium feed hopper near [ said ] the catalyst feed hopper, and constituting so that an 

inactive medium may be supplied in a fluidized-bed reactor with a solid-state catalyst component while 

establishing a catalyst feed hopper to the peripheral wall of said fluidized-bed reactor. 

[Claim 8] The solid-state catalyst component feeder according to claim 7. characterized by establishing 

two or more inactive medium feed hoppers around said catalyst feed hopper 

[Claim 9] The solid-state catalyst component feeder according to claim 7 or 6 characterized by the 

inactive medium supply nozzte being arranged by the inactive medium feed hopper while a catalyst 

supply nozzle is arranged by said catalyst feed hopper. 

[Claim 10] The solid-state catalyst component feeder which is a solid-state catalyst component feeder for 
supplying the solid-state catalyst component for olefin polymerization to the fluidized-bed reactor for 
carrying out the vapor phase polymerization of the olefin gas. arranges a multiplex pipe nozzle in said 
catalyst feed hopper, and is characterized by constituting a solid-state catar/st component so that an 
outer-tube nozzle to an Inactive medium may be supplied from the inner-tube nozzle of this multiplex pipe 
nozzle while establishing a catalyst feed hopper to the peripheral wall of said fluidized-bed reactor. 
[Claim 11] The solid-state catalyst component feeder according to claim 10 characterized by constituting 
by turns so that it may apply to the maximum inner-tube nozzle from the outermost pipe nozzle of said 
multiplex pipe nozzle and may become an inactive medium supply nozzle and a catalyst supply nozzle, 
respectively. 

[Claim 12] The solid-state catalyst component feeder according to claim 10 or 1 1 characterized by being 
constituted so that the apical surface of said catalyst supply nozzle and the apical surface of an Inactive 
medium supply nozzle may serve as abbreviation identitas. 

[Claim 13] The solid-state catalyst component feeder according to claim 10 or 1 1 characterized by 
constituting the apical surface of said catalyst supply nozzle so that It may project from the apical surface 
of an inactive medium supply nozzle. 

[Claim 14] The solid-state catalyst component feeder according to claim 10 or 1 1 characterized by 
constituting the apical surface of said catalyst supply nozzle so that It may be located inside the apical 
surface of an inactive medium supply nozzle. 

[Claim 15] The fluidized-bed reactor characterized by having a solid-state catalyst component feeder in a 
publication at either of claims 7-1 4. 
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Fig. 1 
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Fig. 3 
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